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4f ¥ 1 1—269579 

mm&i mmm 

mm<D%m p2i cipl wwmmm 

#tt3f^ — if-f >fcl^#-p21 Cipl gfij|$:3- K-TSDNA. 

e> (c) ©v^"r4x*^cia®<z)-ffc-#r% 0 

o 

( b ) -iM * y i?>f y M tf * - P 21 Cipl §ei0^)|?s»tft 

(c) «Htt-9->r^y>^#tt^^— if-f >ttr#-p2i cipl ate*©^* 

(a) -9--f ? y 1?>f >bl^#-p21 Cipl *>A*«K:, 

(b) t£p2i cipl *>rc$r«©*>f *u eifi»fi§ttfetfeffi-r 
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^ 4t¥ 11—26957 

(a) if-f ?U >#t#i£3f:J— i?-f >ttf^-p21 Cipl #>A*ftlC. tttfe 

(b) ^ P 21 Cipl ^>;^It^ffitSXa fc<klK 

(c) «lft«»S:IS«S*a!V^^tjtli!!L/T, I£p21 Cipl 

(b) §£p21 Cipl S^O^ligflSrftffitsm *SJ:tf 

(c) «««»&*«S-&«:v^*-^i:Jfciii|LT, t£p2l cipl atfiHF-CDC9ii 

«*&#flnsit*ffc^«i£»&'rsx6, &-»tr^r& 

( a ) ftHttCB-iM * U >^#tt^r-^-if >f > If * -p21 Cipl &£hF<Z>£ 

(b) i/3K-*-«esr«im-r«xe, ^j;^ 
[»i8©f*iiii&«i»] 

[0 0 0 1] 
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[0 0 0 2] 

mT*jg££*l£IL-l/3, TNF- a , ^ LTIL-60) «fc ? fc&fiHtiM h 3*J>f 
LT»JR»«^ttl!6B:#«U mmftmmmZ-tiScmtZ (Arend, W.P. and J.M. 
Dayer, 1995, Arthritis Rheum. 38:151-160; Feldmann, M. et al., 1996, Ce 
0 11 85:307-310) . ^(D&gkg. 2 XMMtmZfr&Mj&f&mmtf. US 

[0 0 0 3] 

^tt^^-f :n-#©*M££fc;feie>v>£: LTv^ 0 ^WKSI<Z>iS 2: Ar if tt, TNF- 
IL-l£fcfcnL-6©<fce>&lfe^f£-tf--f h#-f >£tf>ftli-£;i£:&B&5£:bT^ 
£ (Elliott, M.J. et al., 1994, Lancet. 344:1105-1110; Moreland, L.W. et 
al., 1997, N. Engl. J. Med. 337:141-147; Campion, G.V. et al., 1996, Ar 
thritis Rheum. 39:1092-1101; Arend, W.P. et al., 1998, Annu. Rev. Immuno 
1. 16:27-55; Yoshizaki, K. et al., 1998, Springer Semin. Immunopathol. 2 
0:247-259) . ZtlKM te, if-f ? y y H J > tl If # 

- (cdki) tmtti&mmmmwmm&itmmLT. mmmm&mB&ommitw. 

[0 0 0 4] 

CDKIHu ^*l^*l3~4fS<Z>*>A-£-g-t?INK4:7 7^ U - «t tfCip/Kip:7 
7 ^ 'J — fr5>&& (Sherr, C.J. and J.M. Roberts., 1995, Genes Dev. 9:1149 

-1163) . m*<Dcmi(Dmmzmfflizm$&2ftT^z>z.£frb. ^ti^eti^mm 
^ y-KM-rspi6 INK4a it. -»f-f ? y >dic^lt, -F-r * y >d#-9--c # y 

if 4 (CDK4) *fcttCDK6i:«l«»K:?Stt3&=¥^— "tf 
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-e^fcv^e>jc-rs 0 -cD^e>icpi6 INK4a it. Gj^/smmxmmmm^mm-t 

& (Lukas, J. et al., 1995, Nature 375:503-506; Koh, J. et al., 1995, Na 
ture 375:506-510; Serrano, M. , 1997, Exp. Cell Res. 237:7-13) „ Cip/Kip 
77 ^ U-lCM-r^p21 Clpl It, &mteV4 ? Vy/CDm&fo&mW-tZ (Har 
per, J.W. et al., 1993, Cell 75:805-816; Xiong, Y. et al., 1993, Nature 
366:701-704) „ Zftlt. DNA/KU ^ — if g £ffiffifbi"£^MfeffiJ^fgffiM (PC 
NA) K&ffi&lsT ZtlZ^ffiik-frZ (Flores-Rozas, H. et al., 1994, Proc. N 
atl. Acad. Sci. USA. 91:8655-8659; Nakanishi, M. et al., 1995, J. Biol. 
Chem. 270:17060-17063; Waga, S. et al., 1994, Nature 369:574-578; Li, R. 
et al., 1994, Nature 371:534-537) 0 Z\<D£z>lZ, p21 Cipl ItmMmm^ 
*fc^PgT?-i?--f * U >/CDK^^©^r^--if^tt$:^ffcb, IWlCDNA^SgS: 

[0 0 0 5] 

^mm^^it zti^xiz, cmKDZsmzv ^^^<Dmmmmiz^s^xm^<x^ 

& (Taniguchi, K. et al., 1999, Nature Med. 5:760-767) „ -Ztlblt. 

zmm^MMtfJ y^^xitcmi P i6 INK4a Zftmhte^tf, ^fy^huxmm 

^mm^mm^mm-t^t.. tn^Mizmm-r iajb P i6 INK4a 
(Dmmitmmmmv ^^(Dmmmm^mmiz^mmiz^^tit^ z.<dz.hi* 

*>*nwm*>lt, T-rS tf-f;i/X£S^Tpl6 INK4a 3tfc^&y^n.A> hm%$ 

& (aa) (D=yv h<Dmmzmmmiz&A-tz>m%iitfi^f~. zL<D%tmiz£v. m 
m^mm,^ isTm&^zmw&tDm&ffimzmffl-tz itMtfc aaniguch 

i, K. et al., 1999, Nature Med. 5:760-767) „ P 16 INK4a IZ «£ Z> mWik (D 

mmit. '&&<Dffiv v^^m^m&mft2fttz.&®&miz+&iznm?z&<D?' 

[0 0 0 6] 

-Jj. p21 Cipl It. P 16 INK4a £.ltMk&2>77$ U-KjR-t£CDKIT*&£o P21 

cipl =fo P i6 INK4a tmm. v *^<Dmmmffiizm&*zmm&Mm*T^ >v 
itnm iste^xK y \z v u T*mm%-MM<Dmm z mw-t z> t m^mm £ 
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H 

b^bp2i cipl P i6 INK4a 3¥vvn-mm<z>mm 

^Mfflfl&lC^fg&ejtlfc (Taniguchi, K. et al., 1999, Nature Med. 5:760-767 
) o P 21 Cipl lipl6 INK4a £Jfc^ 1M4MJ>ft#tt*^-if©'t/*T&|fl 

Z^i-plC ^WC=fopl6 INK4a fcttBJMStl. *fc*©»2M§l5Stt> 
ifflfl&MJ®<Z)IE«^ : &Pi6 INK4a £tt#|&Sp2i cipl IgttWJfcy Wf-lzM 

[0 0 0 7] 

n iz j: y „ mm^©M^iif m& <k * ^ i± & mm* z> z. n iz $> & . 

p2i cipl mm*. &£z$mz>rt*M<Dm& j p&&ML*miM&i*:2>fc 
&®o>mm. mmzz.nbft*z&&mmm&.®*m&i-t2>o. se>jc,.*»wtt 
„ P 2i cipl ^^/t^M©tstt^#«*&^$-&sfb^%cD^^y -->^m 

[0 0 0 8] 

[HSM&«¥&t-&fe«><Z>#®] 

RACDU^^^i/T^SV^x^n^-^^^BBtiS^ (CIA) 

*mi<K ^vx<D&&&mmmffiK. P i6 INK4a «^^j:^p2i cipl 
&fflmzftmzit&mis<Dtem®m$:m'<2>mm*ft^& 0 zkd^-^ws, =?v 

h<DTVzrA> hmm#k (AA) tmmiZ\ihKk£<DmMtem®L&ZjF;~? (Courte 
nay, J.S. et al., 1980, Nature 283:666-668; Wooley, P.H. et al., 1981, J 
. Exp. Med. 154:688-700; Holmdahl, R. et al., 1988, Lab. Invest. 58:53-6 

o) „ z\(Dmmz&v*mmmfi>i*. P i6 INK4a tf^yT-&<p2i cipl 
Ate j; y mmm^m znzztzfimLfc. mm^&Aiz £ y 
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[0 0 0 9] 

*|g^#e>ti, P 2l cipl fc<J:tfpl6 INK4a ^#{Cj:oT^M»it5BfiMlc 

SIL-l&itfTNF-a lCfe#t--5o m$k\ZZ.frt>W( V ><D V^*l2)HC*f-r 

*n--*-;i/jfift (mAb) W®MfckJ:3fc#i--5 (Piguet, P.F. 

et al., 1992, Immunology 77:510-514; Williams, E.O. et al., 1992, Proc. 
Natl. Acad. Sci. USA. 89:9784-9788; Geiger, T. et al., 1993, Clin. Exp. 
Rheumatol. 11:515-522; Van den Berg, W.B. et al., 1994, Clin. Exp. Immun 
ol. 95:237-243; Thorbecke, G.J. et al., 1992, Proc. Natl. Acad. Sci. USA 
. 89 : 7375-7379) „ RT-PCR «fc t*ft*&ffi^fl;^##f fC J: U > ZtlbW^ b * ^ 

xDmmzm^t-Mgk. P i6 INK4a mu^t^tp2i cipl m^^mxvr^mm 

m. #tcp2i Clpl onm-fr. Rmm<Dmmtem9&ntev?2>z£., ltcdkicd 
mffi&mtfmm<D mmm & m±t s © * & e> t\ tc ^5 

SrfeSftlt- SrfcfclimLfco 3tie>©^IMtt, P 16 INK4a £ £ttp21 cipl 

©^^^^JC^t-S^>fk^^^RAlcM-r-5^Mmi: bT=fo^M L 

e> &ffciir%W:, p2i cipl *yrt?m*:m&3t:?z>z.tnz£>)Mmmzx?v~-- 
> >f?Z> Z\£tfT'£Z> £ tl, $Lf=., p21 cipl #>/\'*M J $>p21 Cipl it-fc^F 

mmis <fc # / * ti^3Si &c® a & ra^o^s^^kt^^cdjcsm $ *i 

[0 0 10] 
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W 

1?--f >fcHf#-p21 Cipl gfif, 

(2) wnfiitojimrm. »iiinit0jtfe *j:ot/* fe 

Z0k&&4)-4 hJjJ><D$&m$:nffl-tZ>frtbizm\,\Z^ TIB (a) fr£> (c) <Z) 

£ (a) i?--r^i;>^#tt^^--ifxr>ntf^-p2i cipl &tt&(E£'r«ffi£tt 

(b) V V >fe#f£3f^--tf-f >fctf#- P 21 Cipl §gft®^^Mf 

(c) «Hffi-9->f^U>ft#tt^- 1?>r>Hkf#-p21 Cipl 

testes tt-£%> 

(4) (1) lCfB*©#>7\°?M, (2) {CfB^ODDNA, (3) KmM 

(a) *>r^u>ft#e^- if-r>nif^-p2i cipl #>>t??scjc, fttt 

(b) mp21 Clpl ^>A^«©-9--f^U>^#tt^^--if|S$?Stt$:^ffi^ 
(6) ffltlfflRojtfPIHilk *tlKII1K<z>&& ^.fcOf/ifettlffBtliUJcfeW 
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(a) -?M ^U>^#tt^r-^-^ > t: If # - P 21 Cipl #>/1*jgtC MM 

(b) f£ P 21 Cipl ^>A^Ii^tlEtSXi, 

(c) «««»S:g|«lS-&*v^»^i:jtia!LT. I£p21 Cipl #>>r«*f|*& 

(a) ftHffi©1*--f*y >&#tt*^-1f>r>fclf#-p2l Cipl 

(b) f£ P 21 cipl »^©^jg#*S:^mt- Sit, £J:tf 

(c) ^K^$:^M$i±^^^i:itgeLT. i£ P 21 cipl me^©^^ 

(a) rtStt0t^f^y 1f-f >fcfc?#- P 21 Cipl il^-?(5D^ 

(b) l^JK-i5r-^tt$:^mi--5X^ 
[0 0 11] 

teVZikm&V'l h*-t ><D^£^t3fc&tc;B^.£p21 Cipl 
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fr 

mmmmcD^m. ^^/tr=.itmmmmiz^^^^^ hx^yommz 
%iffl-?z>t=.&<Dm,m£ it <Dmm&£tfmmiz&vzmmmM<Dmnmm> mm 
mm<D0km. i5^x^r^tmmmmizis^^ikmit^-( v*jy<DmL*wm 
•fz>&*b<Dmm£vx(Dmmtf&£nz>o hitj^ythnt. mm 

a IL-l/3, TNF a % IL-6#jlt-f £>ix£>„ 

[0 0 12] 

ffittJCfcttfclfc&ttl^ h#-f XDftmZWffl? 3£#>iCffiV^ P 21 Cipl #>>r? 

te*2:&m&mvmm-t&z.z.ifiT*&&. mt>. ^m<D*>rt?m*. mm. 

Z\£tf*SMT*2bZ> B MMz.Z>rt?m*. mm, p2l cipl 

^f-F-r-SDNA (Harper, J. W. et al., Cell 1993, 75, 805-816, El-Deiry,W,S. 
et al., Cell 1993, 75, 817-825 (GenBank U03106), Noda,A. et al., Exp 
Cell Res 1994, 211, 90-98) T*^f£&&LfclBJ&&JgilU WiMmt. f=.l**<D 

mm±m e> mm 2-&t=.*>rt?mzm$ttz>z:inzj:y mm i-zzz 

&<5„ mm*.*>rt*9t<D3imtzm^&mmz.vTit. mm. cosaM& cho^h 

(E.coli) ##tf£>*i£o mJBSP^T^m^^>/^M?:^$itSfc«)CD 

«^«ffjeK:jEB:cTsKtt'f-*^ mm. m%mmm(DK^ z-tv 

TttpcDNA3 (Invitrogenft) ^pEF-BOS (Nucleic Acids. Res. 1990, 18(17) ,p5322 
) fc£f#, &&M&&<Z>'<9 LTl± TBAC-to-BAC baculovirus expression 

systemj (GIBC0 BRL*±) fciftf, Lttj; rpichia Expres 

sion Kitj (Invitrogenfr) jtBMV)^? * - t. LT l£pGEX-5X-l (Pha 

rmaciaft) „ TQiAexpress systemj (Qiagenft) «s if *«#tf fetl*. 
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V tKV-ADOTAPC'*— y V>/\>f A*±)^>SuperFect (Quiagen 

$fx.&\ r The Qiaexpressionist handbook, Qiagen, Hi lden,Germ 

anyj ga«C£>;fr&£M V*Tff3 Z\ £ &»SffiT*2bZ>o 

[0 0 13] 

f 7.^-2* (GIBCO-BRL,Gaithersburg,Maryland) , U V l/^-^ FlC J: Sgp 

(Kramer, W. and Fritz, HJ (1987) Methods in Enzymol . ,154 
:350-367) „ Kunkel^ (Methods Enzymol .85,2763-2766(1988)) &£0>3r&&¥rj 

«IA£^Mt oZ. Htfl*g2> B dtf)<fce>&Bjc^p2l cipl #>A?«:fc;fc£gf9!lc 
[0 0 14] 

A?«£=i- K-r-SDNAh bt(t cDNAT*£>oT*>tV ADNA^& o T =k <fc p2 
l Clpl cDNAfc £tfp21 Cipl ^ y ADNAICO V^Tte, ifcitK (Harper, J. W. et al., 
Cell 1993, 75, 805-816, El-Deiry,W.S. et al., Cell 1993, 75, 817-825 (Ge 
nBank U03106), Noda,A. et al., Exp Cell Res 1994, 211, 90-98) 
093*3 *lTt>& „ 
[0 0 15] 

P 21 Clpl cDNA££tfp21 Cipl ff J ADNA&, _h|H^^$ tlT ^£I23«#£ 
SIC^-U rf5?^ l/*^K 15~50i&«) ££-EfcU itl$:y^>fv-i:L 

T. p21 Cipl ^^L/T^S^^fc{iMa5f5©cDNAS:^MiC7jf V 

nTVxSIB^-aJ^^-r-SDNA^&^n-^iiUT. *v 
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ff J 1*^4-7^ V V -^>^S3illCJ:oT ; bp21 Clpl cDNA£J:tfp 
21 ClPl ffj 2±DM$:mm~tZ>Zi:tfX*£Z> 0 cDNA^-f zf^ U - £ LTte, t hHe 

J:tf$V A^>f tftmSt, (CLONTECH&) £M Z\ £ *)T~% Z> 0 &>± 

©#U*9-1?3iaB£jEfc*>/\>f 7V #4H-isBymit. JCffi (Sambrook et al 
..Molecular Cloning(Cold Spring Harbor Lab.)) ^(D^MkWiZmM^ tlX 

feDNA»r>t^A-r^U^>r-fe*-S/3>^fCj:yx^ U-^>^$tl^DNA»r^», 
[0 0 1 6] 

#3siEfc;j3^T«\ mmmm<Dmmmm. mmmm<Dik^ 

(-9--r^U>^#tt^-^-1fpiS^'a^J:t?PCNA|SWtS'l4) SrOE 
si^Sfb^^ P 2l cipl $>A?flt<DftM$:$lU-tZ>fc&m. £J:tfp21 cipl M 

te*<Dftm&fem?&it&Mzm^z>z.}i*j*smT*&z> 0 mmmizB^^^iz^ 

o 

[0 0 17] 

mX\t, P 21 Clpl #g^ttDNAm^lCH^LTp53^0^lC«J:oT, -i®ttT*« 
$>-5**l[-b{C^^$tl-5 (Dulic, V. et al., 1994, Cell. 76:1013-1023; El-D 
eiry, W.S. et al., 1994, Cancer Res. 54:1169-1174) 0 

t~izi&Mmi%m<D£?&g>m&mmnffl3kfrTx*>, P 53^#^ic P 2i cipl #g 

-^Trich statin A, £ tc. 12-0-5=- h J << ;i/7 *;t//tf;b-13-T-fe-T— K 
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akano K. et al., J. Biol Chem. , 1997, 272, 22199-22206. Sowa Y. et al., 
Biochem. Biophys. Res. Commun., 1997, 241, 142-150. Alpan, R.S. and A.B. 
Pardee., 1996, Cell Growth Different. 7:893-901; Jiang, H. et al., 1994 
, Oncogene 9:3397-3406; Steinman, R.A. et al., 1994, Oncogene 9:3389-339 

TsZ^y (Firestein) £ # ITO32# (Firestein, G.S. et al., 1997, Proc. 
Natl. Acad. Sci. USA. 94:10895-10900; Tak, P.P. et al., 1999, Arthritis 
Rheum. 42:948-953) tC J: o T#££ tlfc. V V^mmmMffilZ&tf Z>v53<D 

m&mm zmm-t & wtgtt %> $> z . 

[0 0 18] 

* - £ if* £ -fr 5 ft^-^J £ jH^-T *i fc£ & v 
BPt3. P 21 Cipl *>/*9n<DV4 9 

mt. (a) P 21 Cipl #>,rv°*SftiC, «ttim&£MStdm (b) P 21 Cip 

1 *>rt9n<DV>( 9 V tflEWiSft&tfem-r&Xjg, £J:tf (c 
) «^^S:^filtS"fr^v%^i:jt<gLT. P 2i cipl *>/t*«©«iStt&*!Hill 

S^Sft^SraBiR'r 5Ig, J: y x * y 3 £ «TfB 

[0 0 19] 

&tfc|im£Mfifc£i*Sp21 cipl #J5lbfc*>^*JtT*& 
oT%, ffi#lCj^$i±fc^J»T*&oTfc <fcv^ P 21 Cipl #>r?*f|$:3g 

[0 0 2 0] 

p2i Clpl t?>A^K©^-f *y yfc&&*c±— emwftm*. mz.it, cyciin 
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#"£^-5 (Matsushime, H. et al., 1994, Mol. Cell. Biol., 14, 2066-2076) 

o 

[0 0 2 1] 

yntmz&mt&ynzmmtmT. -eg>%(ap2i cipl jg^^gt^aiu 
P 2i cipl zyrtvm.m<Dm'p*nu^&it&mmn^ti\zfk\K P 2i cipl 

^>A^«©^«?$:«I^J-r^>^^tt. (a) P 21 Cipl #>/\'?ftlc. 

(b) P 21 Cipl ^>/^fI5:Mt5XS, ( 
c) &&&m*&MZl*:te^Wt&il}kmisT. p21 cipl #>/\°*SC*£it;&n£ 

3d -So 

[0 0 2 2] 

&&K:^li?£i*fc^ffi*T*;iDoT:fc<i:V^ £ fc, P 21 Cipl ^^/I^M^^f 

£Mtc&&i^&^M£irt=fe>mv^ P 2i cipl #>a 

$JAtf, 7i^^>^n y^-f >y&tC<fc »JMt5I HtfT'&Z. Mtfo&tteJ} 
m<D-M£LTlt, P 21 Cipl ^>/1^«$:^t--6Mil§iC^M^$:^M 

^£<Z>#, mmm^mMh. r*\,£SDS-PAGElC£fc-r<5o SDS-PAGE#. ^f;i/_h 
T^i&$-ti:fc^>A^SS:-hn-fe;i/n-xj^^iftc^-rSo MHUcp2i cipl 

M_htc#«-r^p2l cipl #>A*«©#£*£&ffiiJ-£ 0 &tfcS^£&M£-&fc 

^ofciMflssrjsv^ig-^ tJtieLT. p2i cipl zyrtv^zimn-mt 

[0 0 2 3] 

p2i cipl mte*<D^*mm?&fc&%!iZMm-fz>&#>iz^ «HttcDp2i cip 

&%>)ZmiH-tmZ&^o fiP*>, P2l cipl Mte^tf>#§3§l&{£^t-Mfclir^ki:. (a 



miE# 2000-3087585 



i 1-2 6 9 5 

) ^Htt© P 2i cipl mfc^zftm-tzmmiz, (b 

) P 21 Clpl I^©i^Ifi$:t{i}tSIg, (c) &tkt%m*&M2 

-frfcV^lirilJfcigeLT. P 21 Cipl Jt^©ig^M^l*5:iiJn$itSfb-a-%$:M^ 

[0 0 2 4] 



[0 0 2 5] 

m^^mmmzm^ $ *i & k * # - £ ^ & mic, s&f«m £ ^ta $ tsu 

, (b) l^-#-?S&£^ffi-r&x@, tSZtf (c) &&f«m£&M£-frfcv 

*s tc i v mm? & r £ & x*g z> 0 

[0 0 2 6] 
[0 0 2 7] 
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£tcj:y. P 21 Clpl at«^©»«ftiE3tU, MUIIt®JI**ai23J:tF/S&U: 
[0 0 2 8] 

fcfc. P 2i Clpl *e^©»gi«f|««(^n*E-*-)K:ov>Ta:, Jcffi (ei-d 

eiry,W.S. et al., Cancer Res., 1995, 55 (13), 2910-2919 (GenBank U24170) 
, Evans, S.C. st al. (GenBank U50603)) tc£ ^T8B^£*1,T ^56 
3M«***&fflV^fc«^«f|iafcK:-3V^TH:, (Nakano K. et al., J. Bio 

1 Chem., 1997, 272, 22199-22206. Sowa Y. et al., Biochem. Biophys. Res. 
Cominun. , 1997, 241, 142-150) tlX <^£ 0 . 

[0 0 2 9] 

p2 iCipl #y,w n> «*>A**tfc:3--K*N5DNA, *3<fctf_hS2X*y-;i 

t, ^^©M^Jtm^^^w^-rs^m ojftcftftwflfy 

[0 0 3 0] 

mm^^^m^<i:^/^fctt^^«lM'rS^«)©^i:bTp21 Cipl 
*>/***fc«v**»*jctt, p2i cipl ^>f*n>f>$; 
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[0 0 3 1] 

P 2i Clpl fi>jwn*zi- F?zmk%mmmm<?>g i nmMi3&&/&fc&& 
mzK?*-izmMZMxi,T^n*mmmmzmA-t2>z.£tfT*g2> 0 mm 

# [0 0 3 2] 

[0 0 3 3] 

. mmm. Rmm&m. &&m* mmm. m^m. mm#L &&m& 

Mm-rz>z.tizj:vTmmt-*z>z£tf3$z_t>nz> B z\t^hmm\z^^m^ 

[0 0 3 4] 
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*TTvyM-?y*isvi±<D&otemmm. zshm. %mxiz-y-vj]vy<D£o 



[0 0 3 5] 

*A##t:fe>n> MZ.&7JVn-)V, JMfrfftlcttrc* j -;v 

mZ-tttfV VJVK- h80 (TM) , HCO-SOil^fflLTfcJ:^ 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

P 2i cipl it^m<Dmm<D^mmmiZi^mx^^mmmm^mm^^m^$> 
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[0 0 3 9] 

. f&A (#M60kg£bT) {CfeV^Ttt. — 88lftlC«:, lHfefe y^jO. 01 1000m 
g, #£b<«:£j0.1fre>100mg % «£ L<«&J1.0;frP>50mgT'&£ o 
[0 0 4 0] 

oTWj:5^ Mx.l*&Mffl<Dm-eizmi%&A (#M60kgi: t,T) tcfc^Tli 
> — A8l$tC«\ lH^fcU^Jl/tg^lOOmg, b< &&j0.01^e>30mg, J: *J # 

* b < «^0.1^e>20mg^^$:#^tif{c »J 
[0 0 4 1 ] 

[0 0 4 2] 

[I 
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tt, ^V^^CDS^iC^oT^f ofc (Amen, FX. et al., 1988, Art 

hritis Rh e um. 31'315-324) . JCM<DW&M V I Ci ff ^ bfc. (Tanigu 

chi, K. et al., 1999, Nature Med. 5:760-767) 0 iRtHrtrfc***? h 

fcTj.-4.5jy^ h^aiT 3>t7°7, 7t-*l/- % JjV7*K—T 

m ICjcoTffofco CIA^e'X(Z)M#<7)ifiIJ3J;^J£©^a©^tf'#tCJ:^|ltt 

<£>U&j£ {C J; o T fPtiff b fc„ 
[0 0 4 3] 

P 16 INK4a fci:tfp2l cip I^©7f; tf-Ol/XlCkS^Ate 

pl6 INK4a <0 ^^ e> - rp2 l Cipl <0»iW»^^»IJ|jWiiSK:&«*rm««lf^ffl€:, 

^iHlfStC, P 16 INK4a , P 21 Cipl „ *fctt«Ifi|LacZS-etl-r*l"&tf, ItAlT 
5V ^>T;VXAxCApl6, AxCAp21> £ teAxCALacZ&^£;£-t!rfco H hpl6 INK4a 
itte^- (AxCApl6) £<fctft: hp21 Cipl (AxCAp21) &-£*f«3g*iR7-7V 

Stlfe (Terada, Y. et al., 1997, J. Am. Soc. Nephrol. 8:51-60) „ lacZ^t 

(AxCALacZ) KtS§i^.S7f; #>f ibXtt, ^r^lfdt (^^f 

. JfCM, B#) J&»£>i&££*lfe (Kanegae, Y. et al., 1995, Nucleic Acids Re 
s. 23:3816-3821) . WsjjfflMLWSiZ-MT^ J 4 JV^lt. 293mMT* <Dl%miZ «fc o 
XmmisX. mt*i/yJ*mm43m&blZ£^Tm$llstc. (Kanegae, Y. et al. 
, 1994, Jpn. J. Med. Sci. Biol. 47:157-166) „ ^-4ie>tf)if 5!&10%FCS£ tz. 

ttio ng/vufc/b&mmmmm* (pdgf) t«u ^m-Tdrmv&fr&Wj&iz 
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ICfB&E^tlT^S (Terada, Y. et al., 1997, J. Am. Soc. Nephrol. 8:51-60 

) o 

[0 0 4 4] 

tC^#LT«I$0$tl^ (01) „ AxCALacZT?te#M£|g&&fro£o V?*NIH3 
[0 0 4 5] 

[^2] P i6 INK4a fei:t)fp2i cipl mte*mmtfcu<Dmmizmz?m%: 

cuvmmfimz&Tizjjk-t. llttDBA/ijv?x£H;fc^-;i/;* • y A— • 

5:0. 1M »fiftJC2 mg/mlT^#¥LT^*©7n-f > h^7S?aA> h (-f 

7hn>t, B#) £fL-ffcLfc 0 8iSi&c?)v^x©M«^sic^Mioo n 

•fr*>iousAmzmm#k*mmLfr 0 

©^<D10H^©*©V>-rtl^lC# ofco i-fcfc*), AxCA P 16. AxCA P 21, 
AxCALacZTvV ^^a^M^T'lO 8 * \<D^m.~ZmWk U 

1) tC®«©M«S^#€:ffVx, *LTJ£«WStS (Wfip&fc y 5 ^ 0 tCffittOW 

ifctCfcyffofc : 0. jEn% 1, J&#W«f*fettJ£3feK:lS«Ufe«CfiEheS<Z> 
MJ85; 2, fi1T*»&J£»t»*«lc&^|itaEi:«*©«K; 3, fiir*» *> * J£#B8Sff 
tC&tffcSEfcfigajBjfi ; 4, HtfMJK&4¥39ft1fttt3&£ (R sloniec, E.F. et 
al., 1996, Collagen- induced arthritis, In Current Protcols in Immun log 
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y. , J.E. Coligan et al. eds. , John Wiley & Sons, Inc., NY., 15.5.1-24) 

^*2A<S^&#lCj:oTW&lfrMTo£ 0 Otif^ 

jft;£, B^fc) TSteU J£.®^iiTK101^^g&i!f^lt (=L-nM±. 
=^m. B#) T'iSlfc, ^J&<Z>X$l¥J£l£. SRO-M30 X-«g^g (y7D>|t, 
gg, B*) &fflyxT3.5 ■ A-eifrHX*B7^;i/A (f-hgl7^;iA. ft. 
B#) ^©Dl:^@3tJCj:oT#^ 0 
[0 0 4 6] 

AxCApl6, AxCA P 21,i3J:^AxCALaZT^>' V J Jl>X*^y X<D&M<Dmmz& 
^-TV-S:MV%TRT-PCR$:=fifo^M*> l£AL kitted <Z>mRNA&. *fJ&i-£»£ 

«Ufci:r5> ^a^M*fettLacZM^$:^ALfc^i:JtgebT. P 16 INK 
4a *fcttp2i Clpl I^&^Atsi:, K^tt^tc^-rsriiA^Wb 

(E2A, B^J:tJfC) „ ^Mti5<DJKJS%;, Zftt>(DCmmWWXT*l*&lfflZtl 

^Stcjgbfc (P<o.05) „ ^mcD^li. £«:&l£^&©^tf;*£ifc$5rr5£: 

, AxCA P 16&gv?;*l?teTOT?2.4B> j eLTAxCAp21^g"T^X-e«3.4Hiltl 

fee 

K®f^i§^<z)CDKi*^#A©^^tt, 2his©^cdioh^ > mm<D 

xCA P 16 £ tc AxCA P 21© V ^ tC <fc § #tg tt, WtEr^ ##6 L fe % -£ 
<Z>mftZJiMlZ$ifflL& (02D) „ 
[0 0 4 7] 

2 0 S 3 Mf^f£©J£1TIS#©;&$mi*S»C J; y . CDKIgtg v V X <D W 

-ofe (@3A~E) . HWIC, «t«UfcJ£#JC0VxTfej|fi*K^»K:||^fe (03F-J 
) o ilfWtltH 2HI@©^<D3M^JC^LfeCIAv^^©^J5g.S:10 
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%Mif*;i/VU> (PH 7.4) T?©)tU 10%EDTAT5JKSS:I^^. A'5 7>f 

glbfc. AxCApl6^fe«AxCAp21T^eU^B8Si5^«, AxCALacZ-£ £&£3S:&i&M 
T^«bfcM»i:it«UT»Kia^««^<j«^Lfe (03IfcJ:^J) „ J£« 

fro fr o 

*56re#e>^IS^fcBgj*M®i:jffilK^Mffi©^Ttcfev>T, AxCA P i6*e«tg 

l fcwtji t AxcA P 2i-e^g l ^ mm® miztiMM *n&> & & o 

[0 0 4 8] 

[|yfeM3] ClAMBW^c33tt&lfc3£4£l*--'f hiJ-( >©^lc^^-Tpi6 IN 
K4a *$<fctfp2l cipl £^§§#©f£§ 

L-l#, CIA©3lSS©3£^i^HT^>S (Piguet, P.F. et al., 1992, Immunology 
77:510-514; Williams, R.O. et al., 1992, Proc. Natl. Acad. Sci. USA. 89: 
9784-9788; Wooley, P.H. et al., 1993, J. Immunol. 151:6602-6607; Joosten 
, L.A.B. et al., 1996, Arthritis Rheum. 39:797-809) „ AxCApl6, A 

xCA P 21, AxCALacZT^y V 4 JVX&fciZ&Mlkl&m^&UVfemffiitkmmz&W 
£k Ufc&ttl^ h#>f >T?&£IL-1/S. IL-6, fe«kr^TNF-a©^$:^^. 0 ^ 

&fr%<Dffimffimzmmmm&i&<DmuizmmLt=. 0 zlh^w-i h^-r >©mR 

£i£]£^(RT)-PCRtC £ o T^Hff L fc. 
[0 04 9] 

S£if£¥-PCR#ffi{C£:&iC, Isogen (B;fcS?-> % jfCjR, H*) Ciot, £RN 
AS:Wgi5?f^^e>flimbfco Superscript 11^^^ i 1 ? >( V - 7- V J U 
^-*fc> ^if-^/t-y, *U-^>K*N) tCfc oT*B*tl$DNA (cDNA) £H? 
J&U tf;i&)lT)l''rt K-3-PgE^t Kn^-if (GAPDH) £*f(irr £^-£{C 
«PCR 251*--f W -eUTtl h P 16 INK4a ^J:tK P 21 Cipl , *HBlacZ, V 

tf^IL-l/S, IL-6;fc£OTNF-a cDNA£ifi|i-r Zm&lZit. PCR 30-^>f * ;i/ £ff 
ofco PCR-9--T ^;i/«94 8 CT 1^-IS, 581CT1^|^, ^ bT72*C T' 2 t, 
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fee mm&pcR7^^v-(Dm&wim*&>T<Dmv"Z2b2> n hpi6 INK4a % 5' -a 

AC GCA CCG AAT AGT TAC GG-3' /@H^J## : 1 ££05'-GCA TGG TTA 

CTG CCT CTG GT-3' /ffi#f#-5§- : 2 (7>^ir>>0 ; H hp21 Cipl , 5' -ACT G 
TG ATG CGC TAA TGG C-3' /gB^U^ : 3 £J:05'-ATG GTC TTC CTC 

TGC TGT CC-3'/@g^J§# : 4 ; iffl®lacZ. 5' -ACT TAA TCG CC 

T TGC AGC AC-3' XBB^J^-g- : 5 (-fe>^) j3<fc tF5' -CAT CTG AAC TTC AGC CTC 
CA-3' /I2^J#-^ : 6 (7>^iZ>;0 ; V?>UL-l/3. 5' -CTG AAA GCT CTC CA 
C CTC-3' : 7 (-£>;*) £J:05'-GGT GCT GAT GTA CCA GTT GG-3'/ 

BH^lIS-^ : 8 (7>^ir>X) ; 5' -GAG ACT TCC ATC CAG TTG CC- 

3'/@e#[## : 9 i5 J: 05' -TTC TGC AAG TGC ATC ATC G-3' /gg#J# 

■t:10 (T>^=--fe>X) ; x'^TNF-a, 5' -GCC ACC ACG CTC TTC TG-3' /M 
: 1 1 (i2>*) ££05' -ATG GGC TCA TAC CAG GG-3' /IB^J## : 1 2 
(T>^"fe>X) : v"?^GAPDH, 5' -AAG AAG GTG GTG AAG CAG GC-3' /@B#J# 
-Sf : 13 (-£>;*) ^ J: 05' -TCC ACC ACC CTG TTG CTG TA-3' /BE#J#-S§- : 1 4 

[0 0 5 0] 

^«f©^, 3tie>(Z)-9--f b^7>f>mRNA«^T. AxCALacZfc £ 0^3*^^ 
«mi^^T^*SWT^ofe (04) c ^rm^fC. AxCApl6^fettAxCA P 21T^g 

ofeo mRNA*$:|6imRNA*Tgm^bfco GAPDH mRNA»#l¥©B8®5^ e>^ b < if 
[0 0 5 1] 

-SOrT'^bfeo iS^^tf (8 Am) £«3&3i-!:T, 4 %^^®A^^v 
;i/AT;i/^tl K (pH 7.4) T*@JtU 150 mM NaClfe«fc0O.l%-b-/K— > fc^tUO 
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**hvxmm (ph 7.5) t«bt, io% jEn j r*ikmt.mzjy3r*.s<-h 

bfco JjMC-^tl 3F#ifc: ML-10 (LP-712 ; >if 4 A*±. >ry7Vy 

P. V^J---fey^#f) % ^-t^^mv^^TNF-am^ (IP-400 ; ^x^i^A 

iC^f^^ra.^- hLfco ££-£Lfc#L#$:0.5 mg/m 10)3,3' -*?r ^ 7 4 
&^©PBS?£?£ (PH 7.4) feJ:tjeo.02%igKfb*3Rjcj:oTBriSfl:bT, Afttt 

[0 0 5 2] 

AxcALacz*fctt^3a*«t«7?*a«LfeB9«fTM:, iti6<z>i?->f h * >f y itmm 

fcttMMWJC, HDiftftSasfefj ott, AxCApl6;i3J:tfAxCAp21*l*BBflf©?||B| 
iCfctfSIL-l/S *fettTNF-a©^tt^{C^ofc (E5G-L) . ZL<D£o\Z 
* nmMK1&V*m&&&-< h#>f y<D&&*&^i3l:&1jfcmiZ > CDKI#lg» 

[0 0 5 3] 

[^<Z>3&HI] 

IC «fc »; „ mi^MI§|C0M^it5a^ J: / * fe & £ ftrffif -T £ t=. &> <D P 21 C 
lpl #>A*f£, mZy/WKZ^l- F-t-SDNA. fc«fctfp21 Cipl 

[0 0 5 4] 
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SEQUENCE LISTING 

<110> MIYASAKA, Nobuyuki 
KOHSAKA, Hitoshi 

<120> p21(Cipl) used for treatment nf rheumatoid arthritis. 

<130> Cl-109 

<140> 
<141> 

<160> 14 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 1 

aacgcaccga atagttacgg 20 

<210> 2 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 



synthesized primer sequence 

<400> 2 

gcatggttac tgcctctggt 20 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 3 

actgtgatgc gctaatggc 19 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 4 



atggtcttcc tctgctgtcc 



20 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

acttaatcgc cttgcagcac 20 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 6 



catctgaact tcagcctcca 



20 
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<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 7 

ctgaaagctc tccacctc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 8 

ggtgctgatg taccagttgg 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 

gagacttcca tccagttgcc 20 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 10 

ttctgcaagt gcatcatcg ig 

<210> 11 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 
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11 — 26 




<400> 11 



gccaccacgc tcttctg 



17 



<210> 12 
<211> 17 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 12 

atgggctcat accaggg yj 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 13 



aagaaggtgg tgaagcaggc 



<210> 14 



<211> 20 



3 0 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 14 

tccaccaccc tgttgctgta 20 

[Hira>iflr*&8iis] 
[Hi] 

* J&^jflii<Z)AxCApl6. AxCAp2U $. £ ttAxCALacZT 7 ;i/>UC^!£it. 10% 

FCS(A)^fc«10 ng/ml PDGF+ 1 %FCS(B) T?$ffM bfe 0 [ 3 H] -Tdr(Z>^t »J &#i{£, 

•To P 16 INK4a (•) £fc&p21 Cipl (A) 0ie-f^Att, ^-f^X*'««# 
[02] 

CIA©jtff{C^«-r P 16 INK4a fci:tfp21 Cipl *6c?**<Z>IB«&a*'*- 0*e&& 
. CIA©V^^.S:AxCApl6 (•) , AxCAp21 (A) , AxCALacZ (O) TtSV^A/ 

$.tz.\±£m&i&m. (mm$i) tci:oT. m&n&&2m (&i?r> 210*131 
0) (a, Bfc^tfo , *fc«:iia»y (^ni, 3i0) (d) ®tife„ mm<D& 

Mom (A) , J£©^« (B) -eLTM©Xn7 (Cfc^tfD) SrHj^Ufc B fciH 
JtLfc. ? ; 5 7±<D&M&'WX 7E©¥*Ht±SEM&^'* 0 *P<0.05, **P 
<0.01, * * *P<0.001 ( P 16 INK4a , # P<0.05, ## P<0.01 

> ### P<0.001 ( P 21 Cipl tt£.m&&W0 = 
[03] 
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So CIA^^X$:AxCApl6 % AxCAp21. AxCALacZy^V VJ)V?^ *fctt£JSAI6 
&T*2Mt®Lfc 0 2HIB©^ffi©3araftK:, H^S«P©ScW^aE (A — E 
) (F~J) £?to£ 0 A£F, iE^^J£#g|li5 ; BUG, ±Mik^m 
mmWinmffi ; CtB, AxCALacZ#t«CIAJ£trWg& ;D£I % AxCA P 16#t«CIAJ£-tr 
BBffi ; E£J, AxCAp21#tgCIAMirBBgp B 

CIABM&tCfctfSlfcEttiM h^-r>mRNA©|§^{C^«t-pl6 INK4a fc<fctfp21 C 
lpl tefi^©0t^^t@t^S o Kg£r£AxCApl6, AxCAp21. AxCALacZy^ 

*fcy^9^40^e,«3tbfc«je©»JKia«tCfeWSIL-li8, IL-6. TNF- a „ 
CD14, fcitfGAPDH iiiRNA©|&g|£ig^£ 0 #RT-PCR7> V iZ>f H%tf>^«3 ;flS* 

AxCALacZ#tgJ£#W$5 ; l/->9~12, AxCApl6#lgM-i-0g®S ; l/->13~16, A 
xCAp21#LgJ£-frWSPo 
[05] 

CIAWtlS<Z)?&mM^lC £ & IL-1 0 J: TNF- a ©&jgi!fiii$ft ^##T £ 
T^S. AxCApl6 (G~I) „ AxCAp21 (J~L) % AxCALacZ (D~F) T5 2 J 4 )\>7. 
, *fctt^S^S^(A-C)T?2im^gLfcCIABtW^©^jffiifSI$:^bT. Jg 
^t*^J#£^$gLfc 0 -^tl^^m-TNF-aAb (A, D. G£J:tfJ) , IL-l/SAb (B 
, E. Hfc<fctfK) , *lL\±JtfftttV*tim (NRS) (C. F. I^3«fc^L) T*flL3£Lfc 
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i] 



2000 




0 10 7 5X10 7 10' 

7fy jir*t>m (pfu/mi) 



500 




0 10 7 5X10 7 10* 
T=fJ O-O^Jim (pfu/ml) 



1 
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2 
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[03] 




3 
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[04] 



±m&t&m AxCALacZ AxCAp16 AxCAp21 

(lane 1-4) (lane 5-8) (lane 9-12) (lane 13-16) 
1 i 1 i 1 i 1 



IL-1p(297bp) ► 



IL-6(236bp) ► 

TNF-cc(452bp) ► 

CD14(601 bp) ► 

GAPDH(203bp) ► 














V*«-> jwpXH .Mb!' .Wp. 






I 







» tap *ss •«# ess «* *» 'im *fe «*» m- 



4 
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